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REMARKS 

Reconsideration of the present application is respectfully requested in view of the above 
amendments and the following remarks. 

The applicants note with appreciation the acknowledgement of the claim for priority and 
the notice that the certified copies have been received. 

The abstract of the disclosure was objected to because as being non-descriptive, and the 
specification was also objected to because of informalities. In response, the applicants have 
amended the abstract of the disclosure and the specification and now believe these satisfy the 
examiner's concerns. No new matter has been added. 

In particular, the meaning of the letter sigma has been added. This is a conventional use 
of the Greek letter sigma and is supported by page 1904 of the McGraw -Hill Dictionary of 
Science and Technical Terms (5 th Ed.), a copy of which is attached. 

Also, the use of "left" as an adjectiv e has been corrected. The period of time measured 
from when the film is formed or washed is now referred to as the exposure period. 

Regarding the claims, claims 1-7, 9-18 and 20-22 are pending. Claims 8 and 19 have 
been canceled. 

Claims 3, 10, 14 and 21 are rejected under 35 U.S.C. §101 as being directed to non- 
statutory subject matter. Claims 4, 11, 15 and 22 are also rejected under 35 U.S.C. §101 because 
the claimed invention is directed to non-statutory subject matter. However, these claims depend 
from claims 1,5, 12 and 16, which recite statutory methods. In addition, these claims have been 
amended to clarify that each further modifies the method of its parent claim. Therefore, claims 
3, 4, 10. 11, 14. 15, 21 and 22 are directed to statutory subject matter. The applicants 
respectfully request that the rejection based on section 101 be withdrawn. 
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Claims 1,5, 12 and 16 are rejected under 35 U.S.C. §112, first paragraph, as containing 
subject matter not described in the specification in such a way as to enable one skilled in the art 
to which it pertains, or with which it is most nearly connected, to make and/or use the invention. 
The office action indicates that the particular method of how to control the exposure period of 
time is not described by the applicants in the claims nor in the specification. In response, the 
applicants have amended claim 1,5, 12 and to change "controlling" to "measuring. 11 

Measuring the exposure period is, for example, performed for determining the thickness 
of the oxide film w ithin a specific period of time after the gate oxide film is formed (page 7, 
lines 12-18) and correcting the measured thickness to determine the real thickness based on the 
measured exposure period (page 10, lines 17-26). Therefore, since the terms in 1,5, 12 and 16 
are definite and explained in original specification, the applicants respectively request that the 
Examiner's rejection under section 112 be withdrawn 

Claims 1,5, 12 and 16 are rejected under 35 U.S.C. §112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which the 
applicants regard as the invention. 

The office action indicates that applicants do not explain how to measure a thickness by 
irradiating the object with light. However, the applicants have explained the measurement 
method in the specification. For example, the thickness of the gate oxide film is measured by an 
ellipsometer utilizing a polarization analysis (page 5, line 23 to page 6, line 3). The measuring 
of the thickness of the oxide film by, for example, the ellipsometer is a conventional method of 
measuring film thickness using light. Specifically, the thickness of the oxide film is measured 
based on the refractive index and an absorption coefficient (page 1, line 19 to page 2, line 3 and 
page 5. line 23 to page 6, line 8). 



1 1 



Serial No. 09/616,372 

The office action also indicates that it is unclear how the thickness can be measured in 
accordance with the exposure period. Howev er, the applicants recite a relationship between the 
exposure period and the apparent thickness of the gate oxide film, and the real thickness of the 
oxide film can be determined based on a formula (page 9, line 17 to page 10, line 4). Therefore, 
the applicants believe that specification explains the measurement of the thickness of the oxide 
film based on the exposure period. 

Claims 2, 9, 13 and 20 are rejected under 35 U.S.C. §112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter that the 
applicants regard as the invention. 

The office action indicates that the applicants fail to particularly point out and distinctly 
claim how to make an appropriate correction based on the exposure period. However, as recited 
in the claims, the thickness of the oxide film is corrected based on a relationship between the 
exposure period and the thickness of the oxide film to obtain the real thickness of the oxide film, 
which is, for example, expressed as a formula for correcting (page 9, line 17 to page 10, line 4 
and page 15, lines 1 1-20). Therefore, the applicants believe that the specification explains how 
to make appropriate correction of the thickness of the oxide film based on the exposure period. 

Claims 3, 10, 14 and 21 are rejected under 35 U.S.C. § 1 1 2, second paragraph, in addition 
to the prev ious rejection under 35 U.S.C. §101, as containing subject matter not described in the 
specification in such a way as to enable one skilled in the art to which it pertains, or with which 
it is most nearlv connected, to make and/or use the inv ention. 

The office action indicates that neither the specification nor any of the claims teaches 
how to obtain the factor "a". As recited at page 9, line 24 to page 10, line 4 in the specification, 
the factor "a" is a constant that is, for example, measured in practice. Therefore, the factor "a" is. 
for example, defined based on experimental results; thus, users can determine the constant 
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experimentally and make full use of the invention. The applicants thus request that the rejection 

of claims 3, 10, 14 and 21 under section 1 12, second paragraph, be w ithdrawn. 

Claims 3, 10, 14 and 21 are rejected under 35 U.S.C. §112, second paragraph, in addition 
to the previous rejection under 35 U.S.C, §101 and 35 U.S.C. §112, first paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

The office action queries that if "b" is already known as the real thickness of the oxide 
film, why would anyone spend more time and energy for measuring the parameter once again. 
However, the thickness of the oxide layer differs based on, for example, producing conditions. 
Therefore, measuring the thickness of the oxide layer recited in the present invention is 
conducted on each article to determine which articles have an oxide layer with an appropriate 
thickness. 

Claims 4, 11, 15 and 22 are rejected under 35 U.S.C. §112, second paragraph, in addition 
to the previous rejection under 35 U.S.C. §101, as being indefinite for failing to particularly 
point out and distinctly claim the subject matter which applicant regards as the invention. 

In response, the applicants amended claims 4, 11, 15 and 22 to define more 
appropriately. As recited in specification as amended, "T" indicates a variation in change of 
thickness of the gate oxide film according to the exposure period of time. Therefore, the 
applicants believe that claims 4, 11, 15 and 22 are clear. 

The rejection of claims 8 and 19 is moot since claims 8 and 19 have been canceled. 

Claims 1, 5, 12 and 16 have been rejected under 35 U.S.C. § 102(a) and (e) as being 
anticipated by the patent to Huang. For reasons that will now be discussed, the claims as 
amended are allowable over the reference cited in the office action. Incidentally, the patent to 
Huang cannot be used as prior art in a § 102(a) rejection because the publication date of the 
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Huang patent is April 24, 2001, which is after the filing date (July 13, 2000) of the present 
application. Therefore, the rejection under section 102(a) should be withdraw n. 

Amended claims 1, 5, 12 and 16 recite that an exposure period is measured and the 
thickness of the oxide 111m is measured by irradiating the oxide film with light, in accordance 
with the exposure period. The exposure period is defined from a time at which the oxide film is 
formed to a time at which a thickness of the oxide film is measured. Therefore, the thickness can 
be measured accurately because the measured thickness may be corrected in accordance with the 
exposure period (page 2, lines 1 6-2 1 ). 

The patent to Huang, however, fails to disclose the use of a relationship between an 
exposure period and thickness of an oxide film to determine real thickness. The Huang patent 
only discloses the phenomenon that the thickness of the oxide film increases when the oxide film 
is exposed to the atmosphere and fails to disclose that the exposure period is measured and the 
oxide film thickness measurement is conducted within a predetermined time. The patent to 
Huang discloses the problem and a solution, but the solution disclosed by the patent to Huang is 
not the solution claimed in the present application. The applicants therefore respectfully request 
that the § 102(a) and (e) rejections of claims 1,5, 12 and 16 be withdrawn. 

Claims 2-4, 9-11, 13-15, and 20-22 have been rejected under 35 USC 103(a) as being 
unpatentable over the patent to Huang and the prior art disclosed in the patent to Huang. The 
office action states that it would have been obvious to correct the thickness based on Figure 2 of 
Huang. However, the patent to Huang fails to suggest using a relationship such as that of his 
Figure 2 to correct a thickness measurement. In fact, the patent to Huang suggests a different 
method of solving the problem and thus teaches away from the invention. The Huang patent 
teaches placing a protective film, which does not interfere with measurements, over the surface 
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to protect it. Therefore, the applicants respectfully request the withdrawal of the rejection of 
claims 2-4, 9-11, 13-15, and 20-22 under section 103 based on Huang. 

Claims 6, 7, 17, and 18 have been rejected under 35 USC 103(a) as being unpatentable 
over the patent to Huang as applied to claims 5 and 16 and further in view of the patent to Torii 
et al. Claims 6, 7, 17 and 18 depend, directly or indirectly, on independent claims 5 and 16. 
Claims 5 and 16 however recite features not disclosed or suggested in the patent to Huang, as 
mentioned above, and Huang teaches away from the invention recited in those claims. Therefore, 
the applicants request that the rejection of claims 6, 7, 17, and 18 under section 103 based on the 
patent to Huang be withdrawn. 

In view of the above amendments and remarks, the present application is now believed to 
be in condition for allowance. A prompt notice to that effect is respectfully requested. Please 
charge any unforeseen fees to Deposit Account No. 50-1 147. 



Law Offices of David G. Posz 
2000 L Street, NW 
Suite 200 

Washington. DC 20036 
(202) 4^-1638 
Customer No. 23400 



Respectfully submitted, 




J allies Barlow 
Reg. No. 32,377 



1904 standard depth-pressure recorder 




wt the d^ffer^cea m n R h' ascension and decimal im between 
the position of each siix and the assumed position of U:e plate 
cen , * r I ^lan-daid ttVorrl-arrats 

ftlfl nd»rddepm-pr« S 9ur« recorder [ktho enc] A fevice 
for ihc neasiifement of pressures a; the bottom of & we., bete 
(that is. bouem-hole prci&urei, a sppng-rcsiraincd piston move s 
a lerording stylus on i prr«urc-ssaled chart ( stajvdsrd 

[ar*d:cth 'presh r. kOrd'ST i 
standard deviate [st^: for a variable x. the quarry 
; , - r/ir. where > i5 ihc neu-. value of x ^^^'S ^^L> 
«SSSiiSSwl»tion Jj™) The politic iquaie root of 'he 
^nrftftft value efihc soar: ff the duTeicnce between a ran^rT. 
vanablc and us mean [ "stan^id *t I'sh^ ! 
- standard electrode potential iraYJ chem] Tns avertible 
or equilibrium potent! of an electrode in an environment where 
reacianis and products art si unil activity. { sian-dJid 
i lek trod i)? ten chal ) 

standard Omenta! time [ind ing] A iiandaid njne fo; 
■ -dividual work elements I stan-dard 'el-s.mem^l tin. , 
atandard error [stat] A measure of the viability any ««- 
u.ncni consian: would be ejected to show m taking repealed 
Ia rdom samples of a g^n si« from ihc same universe uf 
observations \ stan-G?rd 'er* ! 

8la nd.rd error of the .itlm*. [itat] Slandard de.ut.on 
of observed values abou. th« regies i an line, computed &> di- 
viding Lhe unexplained variation or the error sum of squires by 
its decrees of freedom, i Isuuvdard :cr»r av the 'es-tf»-nw ) 
iindK error of lhe fortwit [stat] Siandart fcm„on of 
me estimate (poim or iMcnul) of a dependent variable for a 
given value of an independent variable. ( Island ;er« >v 

•^trd'JJror of lhe r.gr*«lon coelflclanl (sm] The 
• isndard deviation of an estimated regression cocfn:ient^ de- 
pends on sample size and model assumptions i ,5tan-d 3 rd cr 
3I ov ths fVaTtsrvsn .kO^.fiarv^nt ) 

»und*7d evaporator See shon-iubc vertical evaporator. 

standard lit :db tsa] A f,t *hos: allowance and tolrnnce 
are standardized. 1 sun-dsrd 'ft; ) 

Btandirdform [comput sci] Tne fxm of a fi^g poin 
numbed whose manliisi ^ ■ s P" ,fi5j 
of values. ( 'itan-dsrd 'form 1 ^ . 

atehdard freVenarcjy Increa.e Ith^rmo] The mc^jn 
Gibbs free energy in a chemical reacnon, when ^ ^ it*- 
urns and ihc producu of the region ire in then standard states. 

standard-frequency signal fconMUNj One of the highly 
!ccura* .i A bai.dc-1 by W™'*^™™^ 
used for testing and calibrating radio equipment all over Uw 

w OT ld; in the uSiied 5^ H ^ ™' 
Bureau of Standards' ™ho Jtaiiafti .WW\H. ». 
andWWM | ' S L£in-d3rd ;frt-ltu'3r-i« ,5ig- nal ) 
Standard function 5« built-in funciior. i 'sun-dard W 

artindird g-fle [civ e>o] A railioad eagc measuring 4 feel 

used only a & a standard f* worlcmg g a£«. 1 _ ''"^SjJ. 
etandard gold [mbt] A gold alby containing 10% copper, 
n^Yme^d for legal courage m. he United Scaw. 1 ^ 

i'equaiS^a^Smetenpcraeccndpersecond. 1 stan-difd 

.tlTdardVUtMformallon [th.kmo] T^e heat needed w 
p?cduc one mole of a crmpoun<l from m element, m their 
iiandaid state. ! iur-dard 'het sv fdr'Tna-shsri J 
Zdardhole loes eno] A hoi, w*h ;Pj^ 
specified tolerance; fit alli ance ts prov.ded let by m- *haji m 
ihc hole [ 'stan-d^tri 'hdl 1 , f 

.und-rdhour UND.N01 ^^r t,ty ° r^7lT^ 
an cceraior to msei * hourly product.on quaia. Also kno*n 
■s Allowed houi ( iian-dsrd 'aur 1 

•VtndM -hour pl^n (.no hho) A » M < i«ei*ve plan m 
""c ' s ldMd i-ck « » preli! d .. «Utfd«ri hours »4 
7cito ii P*a for iiwdirf tori of .he .tw.. -o* 

tirvi-1 I 1 aiAirC^id aCi. r plan ) 

J lllumln.nl, (um^J T^r=e -^d -.rces 
i^M. de3 1S na«d A. B. C used in ^c^ng the ..gh. jsed 



standard pari 



whrn colors are niarxhed, A 15 hghi hot. a Mlimrnt « |- 
wrr, penture of :5 1 5'C. a-^d D and C, reprtscniuig noon ^ 
and normal davLff-t respectively, uc obtainM by mod if 
*i!hni;oroj5l> specked filters. , s-JLTdsri i iU ■m>n ar 
standard inductor [electrgmac] An indnetor .roil, 
high ttabilitvof mdueunce val-jc. *ith little vanajene' 
iaj,cc »iih currm or frequency and *i!h a low r^rn 
coefficient; u mav have eh at .ore o: an uer. :we; u 
pnmary ilindard in laboratoriis an^ as a precise ^^cr, 
dard for uripedan::- mewurtsments \ tian-dsrd m dak- 
atanderd interlace iccmplT srij 1. A joinu^ pu^'c 
tyjiems or subiystr^ns thai rut* & pievinusly agreed-upon 
that r*n svsiemi rr.ay be leedily connoted toKetherl 
pftHicular a ivs-em f>t uniform circuiti and mpui/fiuip U [ 
ne'.j tor-n&cimg I've central pressing unit of a cumpu* 
vanoua uniu of peripheral equipment ; 's'an d^rd m-u: 
atandardtratlon [*NAivcHtMj AproceMinwruchw. 
uf ft poLeniial saiidard is fixed by a mea^remant made' 
recpect io a stanlaid wha*e vjilue is ia^own. enc) 
adoption of generally accrptsd uniform procrdjres dimenl 
ma'en9lx ur :-am thai directly affect the design of s p-^ 
a facility [enoJ Tk proccafi of establiirung by ^ 
agreeme'm ancinecnr.^ cruma, iermri, pnnziplea pricticw 
icrialk iiirrs>3ceHei. and equipment parts and :xrmp^ 
! itan-dards'^a-srian I 
slandardlia [compv'Tsci] To replace any -given nsatJi 
rcpresentauon of ft number with iu representation m M 
form- thai l5| » adjmi the exponent md fixed-point pait^. 
the new fixed-point pan lies within a prescribed standirdj 
! 'stan-dar.diz ! , ( . 1 

aiandardlrtd product [db* enoI A product mat coi 
io spccificailonjrtsulliruj from the ^ iDChniral requir* 
( 'atar.-dsr dTzd 'prtd^kt I . 
e t B ndardt28dla8t»tatl»tlC IstaT] A imi aiamuc wn, 
bean reduced w standardized unili . sttfl-dsr, Jtzd icst 

s^tendardlied unit* [stat] A random variable Z h 
Ic da:ed to standardised units when u has ^ro «Pf ct « 
md .tindard dev.atlnn 1 . this is accomplished by dm^ 
difference sf Z and the expected value of Z by Uic 1U, 
deviation 5fZ. rsun-dsr d7zd "y-U-n^u ! - 
standard liak [eNgI Tracer gia aUowtd to enter a 
«ctor at a controlled rate in order to facilitate calibrauoj 
adjustment of the detector. ( 'ciAn-dard ')£*: ) 
Standard Ions tomes] Usually the iem P™-^ 
.amcra as standard equipment; in 5iiU CRm ^;^.^ 
is one whote fo^al length i* abuut equal w the tenfith ' 
diagonal of the negative arsa normally provided by tM ^ 
lhe normal hz\i of view of a standard Isru il about 53 

•UndvdlOBd fDEi eno] Al^ whi = hh«l^P«P 
ai ic dimcn &i ons, weight, and balance and dew^ 
number or some clASjificaticrt. ( 'stairdsrd ^ 
standard loran i« loran A I 'siuvdwd ^.ran 
>Uindardme»»urc5« standard acorc ( stan^rd . m 
aUndard meridian [o E on] The mendi.r. uac^ \ t ****** 
Miu* tame, throughout most of ^ C wor d d, 
nd.ans are thoae whose lonf itudei ait exactlv 

A mcndian M a map projection B long which U* 
is as sta'ed, I 'Jtan-dard ms nd't'?n ) 
aundard mineral [mineral] Am^iha^on^ 
chem.c.1 an^y*.. » theore^Uy capable or being ^ 
rock Also known « norrrjmve mincrai. i sian u-, - 

Mandard model Ir^nc phys] ™ mcJem^J 
intention* of cle-mnuiry pam=l«. cornpn !? n E the 
Salam theory ^d quantum cruomonynamics , 

mld'3i 1 , , -n,. c inward 

standard noise fmperatiir* iBlecti! Th ; a^a . 

cn^ Lcmpct*nirc for noise meiauxemems. equal 

itan-dard ndz iem*pra-th9r 1 



m?1 I j 

alandVdnuon L^tron) T^^'^S.u 
ihe inaur,t thr mean sin is over the upper cranch nl - ^ 
mendion. 1 stan-dsrd nun 1 ,t*r^fud » 

aiandard output [ind enu] The nviproc* of 
1 stiTi'dird aut .put ' _, -hi/* aJ 

*m:h ihe is as si«i3 for Oiai m«F 0'^^ 1 



• 



Serial No. 09/616,372 




MARKED UP VERSION OF SPECIFICATION 



AND CLAIMS 



$N THE SPECIFICATION 



Please make the following changes to the paragraph of lines 16-21 of page 2: 

According to a first aspect of the present invention, a thickness of an oxide film is 
measured by controlling [a left period of time for leaving] an exposure time, or period, 
during which the oxide film is exposed to the atmosphere from the formation of the oxide 
film to the measurement of the thickness. As a result, the thickness can be measured 
accurately. The measured thickness may be corrected in accordance with the [left period 
of time] exposure period . 

Please make the following changes to the paragraph beginning on line 22 of page 
2 and ending on line 2 of page 3: 

According to a second aspect of the present invention, a thickness of an oxide 
film is measured after washing a surface of the oxide film. The washing of the oxide film 
removes deposits from the surface of the oxide film, resulting in accurate measurement of 
the thickness of the oxide film. The [left period of time for leaving] exposure period, 
during which the oxide film is exposed from the washing to the measurement of the 
thickness can be controlled to more precisely measure the thickness. 

Please make the following changes to the paragraph of lines 22-24 of page 3: 

FIG. 3 is a graph showing a relation between an apparent thickness of the gate 
oxide film and a [left period of time] exposure period elapsed from the formation of the 
gate oxide film; 

Please make the following changes to the paragraph of lines 4-14 of page 6: 

This is because it is found that [an] the apparent thickness of the oxide film 
measured by an optical instrument increases gradually after the oxide film is formed on 
the substrate. FIG. 3 shows a relation between a change in apparent thickness of the 
oxide film and a [left period of time] exposure period from the time immediately after the 
oxide film is formed to the time for measuring the thickness. As show n in the figure, the 
apparent thickness of the oxide film changes in accordance with the [left period of time] 
exposure period after the oxide film is formed. The longer the [left period of time] 
exposure period becomes, the larger the thickness of the oxide film becomes apparently. 
This phenomenon is considered as follows. 

Please make the following changes to the paragraph of lines 4-1 1 of page 7: 

Incidentally, after the surface of the oxide film w as washed, the oxide film was 
[left] exposed to the atmosphere for a specific period of time again, and the change in 
thickness of the oxide film w as measured with respect to the [left period of time] new- 
exposure period . Consequently, substantially the same experimental result as that shown 
in FIG. 3 was obtained. This result supports that water, carbon, and the like in the air are 
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attached to the surface of the oxide film to apparently increase the thickness of the oxide 
film when the oxide film is [left] exposed to the atmosphere . 

Please make the following changes to the paragraph that begins on line 23 of page 
7 and ends on line 5 of page 8: 

For instance, an allowable thickness variation with respect to latitude 
(specification) for process control can be calculated to determine the period of time for 
measurement. The thickness variation in the process is calculated by a formula of: 



w here S is a variation in thickness of the gate oxide film, T is a [change- variation] 
variation in thickness of the gate oxide film according to the [left] exposure period [of 
time], and U is a specification latitude for the process control. The variation S is 
calculated at 3a where a represents standard deviation, as is generally well known in 
statistics . The variation S is produced when the gate oxide film is formed. The graph of 
Fiu. 3 varies with every film, and the thickness variation T indicates the variation in 
thickness that occurs. 

Please make the following changes to the paragraph of lines 17-23 of page 9: 

As described above, when the gate oxide film 8 is [left] exposed to the 
atmosphere after its formation, the relation betw een the apparent thickness of the gate 
oxide film and the [left] exposure period of time is as shown in FIG. 3. An increase in 
the apparent thickness of the gate oxide film is represented by an approximate formula of: 

y = </-ln(/) + /> (2) 

where t>\, and [an unit of y is] the units of v are A. 

Please make the following changes to the paragraph beginning at line 24 of page 9 
and ending at line 4 of page 10: 

In the formula (2), "a" and "b" are constants, and is [a left] an exposure period 
[of time] elapsed from the formation of the gate oxide film 8 to the measurement of the 
thickness. The constant a is determined by atmosphere (temperature, moisture) around a 
wafer disposed within a clean room, or the like, and was in a range of approximately 0.5 
to 1.5 w hen it was measured in practice. The constant b is a thickness of the oxide film 
measured immediately after the gate oxide film 8 is formed (when t = 1 min). 

Please make the follow ing changes to the paragraph of lines 5-16 of page 10: 

Incidentally, if the [left] exposure period [of time] t was set to be zero in the 
formula (2), the thickness of the gate oxide film calculated by the formula (2) is 0 A. 
This means that the gate oxide film 8 does not exist. Therefore, the [left] exposure period 
[of time] t cannot be set to be less than 1 min when the thickness is measured 
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immediately after the gate oxide film is formed. In practice, the initial thickness of the 
gate oxide film 8 is measured after the wafer is taken out of an apparatus for forming the 
oxide film 8. Because of this, approximately 1 min or more is required to measure the 
initial thickness of the gate oxide film 8 from the formation of the gate oxide film 8. 
Therefore, the approximate formula (2) meets the practical use. 

Please make the following changes to the paragraph of lines 17-26 of page 10: 

Accordingly, the apparent increase in thickness of the gate oxide film 8 is 
approximated by the formula (2), and calculated in accordance with the [left] exposure 
period [of time] after the formation of the gate oxide film 8. The thickness of the gate 
oxide film can be corrected by subtracting the apparent increase in thickness from the 
measured apparent thickness of the gate oxide film. Thus, the [left] exposure period [of 
time] is controlled after the gate oxide film 8 is formed, and the apparent thickness of the 
gate oxide film is corrected by the approximate formula (2). Consequently, the accurate 
thickness of the gate oxide can be detected. 

Please make the following changes to the paragraph beginning at line 27 of page 
10 and ending at line 9 of page 1 1: 

FIG. 4 shows variations in thickness of the gate oxide film, quantified by the 
approximate formula (2) for reference. The result shown in FIG. 4 was obtained by 
leaving plural samples (samples A-J) for various periods of time, measuring the thickness 
of the gate oxide film in each sample by an ellipsometcr, and correcting the measured 
result by the formula (2). In the figure, a broken line indicates the measured apparent 
thicknesses, and a solid line indicates the thicknesses of the gate oxide film after 
correction. Each [left] exposure period [of time] for each sample is shown above each 
alphabetical reference. 

Please make the following changes to the paragraph of lines 15-25 of page 13: 

As shown in the figure, the gate oxide film, which is [left] exposed to the 
atmosphere for a long period of time after its formation, has an apparently increased 
thickness, as compared to that immediately after the gate oxide film is formed (when 
[left] exposure period [of time] is 49 min). As opposed to this, the washing using the 
mixed solution of H2SO4 and H:0: can return the measured thickness of the gate oxide 
film 8 to approximately its initial value [where] at which the oxide film 8 [is] was not 
[left] exposed for a long period of time. The experimental results also reveal that the 
thickness of the gate oxide film 8 can be measured accurately by removing deposits from 
the surface of the gate oxide film 8 immediately before the thickness is measured. 

Please make the following changes to the paragraph of lines 8-14 of page 14: 

Thus, according to the present embodiment, the thickness of the gate oxide film 
can be measured accurately without being affected by deposits, by removing the deposits 
from the surface of the gate oxide film 8. In addition, in the present embodiment, even 
when the [left] exposure period [of time] of the wafer before w ashing is not known, the 
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thickness of the gate oxide film can be measured accurately by controlling the [left] 
exposure period [of time] after washing. 

Please make the following changes to the paragraph that begins on line 21 of page 
15 and ends on line 3 of page 16: 

In the embodiments described above, the thickness of the gate oxide film is in a 
range of approximately 90A to 1 10A. However, the present invention is especially 
effective when the thickness of the gate oxide film is less than approximately lOOA. The 
thinner the oxide film is, the more the rate of [change-variations in] variation in change of 
the thickness is prominent. Therefore, in such a case, the thickness control according to 
the present invention is very effective to measure the real thickness precisely. It is 
apparent that the present invention can be applied to [the] a gate oxide film that is more 
than 100A in [a] thickness as well. 

Please make the following changes to the paragraph that begins on line 2 of page 
24 and ends on line 6 of page 24 (the abstract): 

In a process of manufacturing a semiconductor device, after a gate oxide film is 
formed, [a] the thickness of the gate oxide film is measured by [controlling] measuring an 
exposure period [a left period of time] defined from a time at which [the formation of] the 
oxide film is formed to a time at w hich [the measurement of] the thickness of the oxide 
film is measured . In addition, if necessary, the measurement of the oxide film is 
corrected to determine the real thickness based on the exposure period. Accordingly, the 
thickness of the gate oxide film can be measured accurately. 

IN THE CLAIMS 

Please cancel claims 8 and 19 without prejudice. 

Please amend claims 1-5, 9-16, and 20-22 as follows: 

1. (Amended) A method for measuring [a] the thickness of an oxide film, 
comprising: 

forming an oxide film on a substrate; 

[controlling] measuring [a left] an exposure period [of time for leaving the oxide 
film] from a time at which [the formation of] the oxide film is formed to a time at which 
[measurement of] the thickness of the oxide film is measured ; and 

measuring the thickness of the oxide film by irradiating the oxide film with light, 
in accordance with the [left period of time] exposure period . 



2. (Amended) The method of claim 1, further comprising correcting the thickness 
measurement of the oxide film, which is measured when the [left period of time] 
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exposure period is elapsed [from the formation of the oxide film], based on a relationship 
betw een the [left period of time] exposure period and the thickness of the oxide film to 
obtain [a] the real thickness of the oxide film. 



3. (Amended) The method of claim 2, wherein the [thickness of the oxide film is 
corrected by a formula of] method includes correcting the measurement according to the 
following formula : 

y = a • ln(t) ^ b 

in which t is the [left period of time] exposure period from the formation of the 
oxide film to the measurement of the thickness, y is the thickness of the oxide film 
measured when the [left period of time] exposure period is elapsed, a is a constant 
determined based on atmosphere around the oxide film, and b is the real thickness of the 
oxide film. 



4. (Amended) The method of claim 1, w herein the [thickness of the oxide film is 
measured] method includes measuring the thickness of the oxide film within the [left 
period of time to include] exposure period so that a [change] variation T in change of 
thickness [that] , which is produced in accordance with the exposure period [left period of 
time and], satisfies a formula of: 

Vs : + T 1 <U 

in which S is a variation in thickness that is produced when the oxide film is 
formed, and U is an allowable latitude in the thickness of the oxide film. 



5. (Amended) A method for measuring a thickness of an oxide film, comprising: 
forming an oxide film on a substrate; 
washing a surface of the oxide film; [and] 

measuring an exposure period, which is defined from a time at which the surface 
of the oxide film is washed to a time at w hich the thickness of the oxide film is measured; 
and 

measuring [a] the thickness of the oxide film by irradiating the oxide film with 
light in accordance with the exposure period . 
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9. (Amended) The method of claim [8] 5, further comprising correcting the 
thickness measurement of the oxide film, which is measured when the [left period of 
time] exposure period is elapsed [from the washing of the oxide film], based on a 
relationship betw een the [left period of time] exposure period and the thickness of the 
oxide film to obtain [a] the real thickness of the oxide film. 



10. (Amended) The method of claim 9, wherein the [thickness of the oxide film is 
corrected by a formula of] method includes correcting the measurement according to the 
following formula : 

y = a • ln(t) + b 

in which t is the [left period of time] exposure period from the washing of the 
oxide film to the measurement of the thickness, y is the thickness of the oxide film 
measured when the [left period of time] exposure period is elapsed, a is a constant 
determined based on the atmosphere around the oxide film, and b is the real thickness of 
the oxide film. 



1 1. (Amended) The method of claim [8] 5, wherein the [thickness of the oxide 
film is measured] method includes measuring the thickness of the oxide film within the 
[left period of time] exposure period from the w ashing of the surface of the oxide film [to 
include] so that a [change] variation T in change of thickness [that] , which is produced in 
accordance with the exposure period [left period of time and] a satisfies a formula of: 

+ <u 

in which S is a variation in thickness that is produced when the oxide film is 
formed, and U is an allowable latitude in the thickness of the oxide film. 



12. (Amended) A method for manufacturing a semiconductor device, comprising: 
forming on oxide film; 

measuring an exposure period defined from a time at which the oxide film is 
formed to a time at which a thickness of the oxide film is measured; and 

determining the [measuring a] thickness of the oxide film by irradiating the oxide 
film with light in accordance with [a] the exposure [left] period [of time for leav ing the 
oxide film from the formation of the oxide film]; 

determining w hether the thickness of the oxide film falls in a desirable range; and 
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performing a succeeding step for manufacturing the semiconductor device w hen 
the thickness of the oxide film falls in the desirable range. 



13. (Amended) The method of claim 12, further comprising correcting the 
thickness measurement of the oxide film, which is measured when the [left period of 
time] exposure period is elapsed [from the formation of the oxide film], based on a 
relationship between the exposure period and the thickness of the oxide film to obtain [a] 
the real thickness of the oxide film, wherein: 

the succeeding step is performed when the corrected thickness falls in the 
desirable range. 



14. (Amended) The method of claim 13, wherein the [thickness of the oxide film 
is corrected by a formula ot] method includes correcting the measurement according to 
the following formula : 

y = a • ln(t) + b 

in which t is the [left period of time] exposure period [elapsed from the formation 
of the oxide film to the measurement of the thickness], y is the thickness of the oxide film 
measured when the [left period of time] exposure period is elapsed, a is a constant 
determined based on atmosphere around the oxide film, and b is the real thickness of the 
oxide film. 



15. (Amended) The method of claim 12, wherein the [thickness of the oxide film 
is measured] method includes measuring the thickness of the oxide film within the 
exposure period [left period of time to include] so that a [change] variation T in change of 
thickness [that] , which is produced in accordance with the exposure period [left period of 
time and] a satisfies a formula of: 

Vs : + r : < u 

in which S is a variation in thickness that is produced when the oxide film is 
formed, and U is an allow able latitude in the thickness of the oxide film. 



16. (Amended) A method for manufacturing a semiconductor dev ice, comprising: 

forming an oxide film; 

washing a surface of the oxide film; 
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measuring an exposure period defined from a time at which the surface of the 
oxide film is washed to a time at which the thickness of the oxide film is measured; and 

[measuring a] determining the thickness of the oxide film by irradiating the oxide 
film with light in accordance with the exposure period ; 

determining whether the thickness of the oxide film falls in a desirable range; and 

performing a succeeding step for manufacturing the semiconductor device when 
the thickness of the oxide film falls in the desirable range. 



20. (Amended) The method of claim 19, further comprising correcting the 
thickness measurement of the oxide film, which is measured w hen the [left period of 
time] exposure period is elapsed [from the washing of the oxide film], based on a 
relationship betw een the [left period of time] exposure period and the thickn ess of the 
oxide film to obtain [a] the real thickness of the oxide film. 



21. (Amended) The method of claim 20, wherein the [thickness of the oxide film 
is corrected by a formula of] method includes correcting the measurement according to 
the following formula : 

y = a • in(t) + b 

in which t is the [left period of time] exposure period [elapsed from the washing 
of the oxide film to the measurement of the thickness], y is the thickness of the oxide film 
measured when the [left period of time] exposure period is elapsed, a is a constant 
determined based on atmosphere around the oxide film, and b is the real thickness of the 
oxide film. 



22. (Amended) The method of claim 20, wherein the [thickness of the oxide film 
is measured] method includes measuring the thickness of the oxide film within the [left 
period of time] exposure period [from the washing of the surface of the oxide film to 
include] so that a [change] variation T in change of thickness [that] , which is produced in 
accordance with the exposure period [left period of time and], satisfies a formula of: 



V5 : + r : <u 

in w hich S is a v ariation in thickness that is produced when the oxide film is 
formed, and U is an allowable latitude in the thickness of the oxide film. 
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